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(57) [S»] 

mm «»«Ks«ttfrr4££fc<, 

CMOs-f>n-^3~5tiii)iv 
a» 6 tzzmmmn b 5 >-/x * q j 5 ~q it? 

Q 15 ~Q 17 COy- htd, CMOS'f >A— ^3~5 4SK 
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im&Rll 'Kj;<tfclSK±©CMOS-f>A- 

±fSCMOS'f >A*-^t±IECMOS-f >A— 9 (DM 
*<fc©raK:±ECMOS^>A*-*fc«En«*«E*lM» 

^i±IBCMOSOA*-^©JifE«ilSt©r4tcJii2 
yA— 3>Al^— 

im^m 3 1 ±tB*sitS!iiB#a«M i s mm^m^ h 
?>y7,?frt>tzv, ±gMisii#MH7>^ 

3 ffif 1 te«©^ 3 y a- a > a u - * „ 

A— ^t±f2CMOS-f >A— ?©^1 ©^jjgt©P B 1{' 

±fE C M O S -f > A'- ^ © m # «T <h ±IE C M O S -f > 

a- 37 ©i 2 omm. t ©ra k ««k s n&gs 2 st*^ * 

A-^t±fBCMOS-r >A-^fr^l©*jg«j£*^ 
^©©ifBCMOS-f >A-^OtB^^t±f2CM 

o s -r >a-^ 2 (Dnmm&zmi&ir zmmtom 

^■b&-g> c t %&wl trzmxm 4 ib**©? 1 3 y a- 3 

[mxm6] ±mmffimm^mt. ±ibcmos-t> 
a*- 9 1 ±12 c m o s <i > a*- $ \zw, 3 <Dmuni£ & m 

xS«h7>vx^^e»^'o. ±iBm*©jffli¥aK. ±ib 
mm&<D±.m c m o s >a- y- ©tB*^ t ±ts c m 

OS-f >A-y" (CIS 4 CD*iH«l£$«i^-r StiSi ©IHJ 
\Z&Wi2tltz.v3-\*)lM I SS*#xS*h^>> ! X^ 

j&^e. & -5 c t i r & mxm 4 ibis© ? 3 y a- 3 

>AU~y\ 

[i*S7] ±IB*Z?it$ffl=Eg:WU ±IECMOSf > 

a- 9 t ±ib c m o s -i >n— $ <D±.mmm t ©m km 

SfcD. ±tE1t$:©M I SIf#||*N7>yX^©^ 

n-e-*n©y- g/.ts±iB«ffifi?jtwm##M&£*i 

Set 4«r« t f <5 3 fB«©^ 3 y a- 3 > A u 
CW*S8] ±BB^3 yA-3>AU-y-«, 



u >#mm\z&tt7-ty btomwfTUtotizm 1 ©c 
m o s -r > k—9 t g y± y b mmtmttt>tifs. t > 

>A*-^t5fL> ±fEfgl©CMO 
S -f > A- y" & «fc OLLfSfg 2 © C M O S -T > A*— 9 ©-t 

[«J}<«9] _h|E^2©CMOS-f >n-*?\Zffi&* 
titz.±MMMW»^\t. ±fB^>-7"'J >^Wr B 1(C±IB 
^2©CMOS-f £Sftft5*gi££j&»r-r-5 C i 

^^iT?.W*«8IB«©^3 yA-a>AU-^o 

MfcftJglO] ±tBlt>^ , 'J>^rac> 5ir^c»« 
TS±fE^ 1 ©CMO S-f >A-^©tB*«iTt±ffiJB 
2©CMOS-f >A-^©A*^t©K^j!l»f$in5 
it^tC^ ±IB^2©CMOS-r>A-^©±fBA^« 

IB^W^s y A* — 3 >A U — 9 c 

[i*sn] M<it>iaK±ocMos'f>n 

— ^SrWT'S^s yA— D>Ak— ^{C43^T, 

±tB C M O S -f > A- ^ t ±|B C M O S -f > A*- ^ ©« 

m £ © m (c ±13 c m o s -i yn- 9 & % n f- \ * 
flM O S mm^Jl^ h 5 > y7 ^ © V -7. 0? F V< 
>^©SJEE* ±fBC MO S -f >A'-^©«M©^ffi <t 0 

[81**12]. ^<tt>lSK±©CMOS'f>n 
-37$rWL, ±|BCMOS-f >A*-^i±|BCMO S'f 
> A— ^ ©*iH t ©^ (C ±IE CMOS-f >A— ^ Srgftn 

ftm^&&2ftzmiRmnizfoCT±mmffiMW^®> 
z mm-? % fc£>©« mmmm^ ^m. t z^-r 

5 H iSft A/D 3 >A-^. 

[B«13] ±|2A/Da>A-^B7 7 7yaa 
T?»*Ct*«F«tT*»*«l 2 8B«©A/D3>/\* 

[1M14] _hfBA/D3>/N*-i5'«2 7;5 : --7y • 
7 7 7 y aiTS^ 1 1 ^ t^iM 1 2 IB*© 
A/D3>A— 

[0 0 0 1] 

iftmom-rz&ffiftm] commit^-a s>a-3>a 

Iz-i'lJitfA/DaWt-i'KBTS. 
[0 0 0 2] 

[fie*©S«] ifi¥©*^^3-trX©M{t©jt*{C 
ck-Sv'T.^A • • -><J 3>©Sfm©'£T\ K3i©A 

/D3>/t-^**awiiii» (lsi) {c^is-r* 

g3fca*3&<&oTV>5. ^t>l$-5ii5iS©A/D3>A— 

z^IiCtoTlSotlf^. ^©cfco^iSjSWA 
/D3>A'-?i: LTIJ, A^^nfc77"P^m^^rM 
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d a > a— 3? & Etm <=> nt n -5 . 

[0 0 0 3] 09H «©7 7 7->aS1 3 2Xf-^ 
■ 77^->aIfflA/Dn>A'-i'l;fflV^n5, 

tD^A*«IV IN fflOA*a? 1 0 1, »«P*ffiV 
ref ffl»A73STl 0 2. 3lSi©CMO S-OA-^ 1 
0 3 ~ 1 0 5 , tUTJttflEVouT ffl©tti?3w^ 10 6,a 
>5 :: >1tCi C 2 'SitfCMOSTtD^y 
fA^SS^'yfSWl ' ~SW4 ' S;flTW>. 
A^Sf 10 1, 10 2B, M!»fSWr, SW2 

^CDn>5 ; >-9-Ci ' OffiigH CMOS -OA—;* 1 
0 3©A#«T<hSi8tSttTV>-5. CMOS-OA-* 
10 3©tB7jS^«, P>0-tJ-C 2 '^ITCMO 

s-r >a-* 1 0 4<DA^a ; f t.mmztrc\<^o cm 

OS -OA-* 1 0 30AUJ*S™iX-f7f SW3 

* 1 0 4OA!iiA«f|g|HM 7fSW4' S^LTS 
m-ZtlT^Z* CMOS-f >A— * 1 0 4C0!±}7J«^« 
CMOS-OA-* 1 0 5©A*iBHft»«*SnT^ 
S„ CMOS^W?-^ l'O 5©Hl*aTtta*iEV 
OUT fflWlH^ST 1 0 6 tffittSttT^*. 

[0 0 0 4] ?|fl0 7tt**«ffiVDD*«*&t-** 
IIS. 1 0 8(i*i!*ffiV SS £tt^f3m!§l£*To * 
fe> ^QlOl ~Ql06 ^ CMOS-OA— *1 0 3 
~l0 5^T5h7>y^^^1-. i0«^ h 
7>>>X*Q.l0i , Qi03 • Ql05 \tMMV5~> 9 J7>9 
tLTCpft^MOSFET, V^>i>7,9 
Ql02 > Ql04 • Ql06 aH^Ah7>^tLT 
CDnft^MOSFEmS. 

[0 0 0 5] Sfc, «F*tQi07 ~QH4 tt. X-f-yf S 
VV1 ' ~SW4 ' *ffiifc$Z> H7>y7^^-T. Ztl 
N5'>> 5 7,^Qi07 ~Qll4 *P-.y*{i^tC 

<fc?h X-f7fSWl '~SW4'OHH!iiM»$nt 
i©«S, 7,-f7fSWl ', SW3 SW4 

£&9, P-l'A;i/©»]p ( a£*:7tf<i<hfc-5. — 7j. 7. 
-f7?SW2'H *P-y*{=^CK#D-l^;i/©#] 

-So 

[0 0 0 6] CdT, ±j$©£5K$/&£nfcfie#CD3 : - 

3-^A— 3>Au~^©«if^tcoviTittwr-5. -f&fc> 

CCD^a 2/A— 3>AU— *tCi5^TH *P>y* 
m#CK*V\-T WV\ZtS.Z>ii, ^7fSWl", S 
W3', SW4'#*>m 7-f7f SW2 '*St7 



tfJIt&So COHHHtt, A*^f 10 1*^©7tD 

^A^/*)Ev IN ^r]>7 :; >itci ' izi&i&znT-v-y? 

U >*$ $1.3 CMOSOA'-f 103, 1 

0 4®gBt7t7 b*r*>±)Ufifffct>ti&. 
>yj>^»lWtt. JHWI:cmos^>a'-^i 0 3 
~ 1 0 5 £Bfj£©ftfe*8K I 1 ' ~ I 3 ' fimnz*' Z 

©£#©ftf£«SiU l '.~l3 "H CMOS-OA— 
*1 0 3~1 0 5©Affirt®^7^^£&3i£K:, 
CineCDCMOS-f >A— ^ 1 0 3~1 0 5 SrSittl-Sjt 

[0 0 0 7] tmytrmnCKtfU-ls^Mzts. 
5t, ^-fyfSWl ', SW3 ', SW4'7j^7t»t 

tt. x-r 7fsw2 * w*>vtmtt£Z>. z\<Dm$n. 

AASf 1 0 2j&>£©«ip«EEV ref muy=fy-^C\ 
' KflM&Sft, 3#fC10:/'J >**3*lfc:7^-P*A7J 
*EEViNtS*«EV re f £©*/h7&*Jt&£ftS. -€-L 
T, ^C0i:^rJ>^>ti-Ci ' KDnfc**ffi«t. CMO 
S-OA-* 1 0 3tJ;0JEte^n§, CMO 
S-OA— * 1 0 3©ttl7J#CMOS-OA-* 1 0 

4, 1 0 5{cj;oisig$nT, aiTjs^ 1 0 6 a» em* 

«JEVqut iLTtBrt^n^o 3L©*^> ViN^Vfef 
r 1 j {C*fJ^L^:ttj7a«ffiVouT * ? ttirt$ti> . V 
IN<V re f f 0J CttJSL&ajftttflEVouT **ttl 

77$n«>„ z.<Ditmjiffl\z, cmos-t >a-* 1 o 3 

~ 1 0 5 <nm<femWi I 1 '~l3 'BBlS'tfqtftS.' 

[0 0 0 8] 010(1 CCD^*CD^3 yA— 3>AP 
T, 110ASi'D7^CK©ti^U 010 
AU— *{£:fcV>TH CMOS-OA-* 1 0 3~ 1 0 

5 (Dmftmm. 1 1 ' ~ 1 3 ' vm\z, ut/uzmft&m 
ftznt^K Ltz^-ox, m i o icTK-fi^tc, cots 

SEO^h y A— 3 >AU— *©«*«»[«, CMOS-f 
>A— * 1 0 3 ~ 1 0 5 ©KifP^giE I ] ' ~ I 3 ' ©■£• 
ni\ ' + I 2 + I 3 ' 

[0 0 0 9] n tfy h©7 7 7->aIA/D3>A-^ 
tt, -kj£©t£*©^3 yA— 3>AU— *£2n -l 

n fcfy h© 2*7^:7* • 77 7XalA/D3>/t 
— *H ±.m<D'&%t<D9- 3 yA-3>Al/-^$ (2 
n/2 -l) +2 (2n/2 -i + a ) <@ (fcfzL. a\tffi 

tt\ f^fflK»8 t*-y h 2Xfy7'" 777->2iOA 
/D3>/t-?Ol&, ^3 >yA— 3>AU— ^©HIS 

[0 0 10] 

CD^S 5fA- P>AU— ^(CfeViTtt, ilS, CMOS 
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-f >A*-* 3 ~ 5 Vmftmffi. I 1 '~I3 '**7<£^K 
<t\ "Ttefcli, t8it«^*£<A«<>:\ CMOSOA 
-7 1 0 3~ 1 0 5 CDy< — 7jT\ £ 

n^©cMos-f>A-?i o 3~i o 5©y-f 

C0fci6, *£*CD?3 yA-3>AU— ^(cisViTte. ^ 
[0 0 1 l] -hidiCDj^fc, ^coft^ 

, a/d a >a-* Knsra &w.tn?<DW)tt&m$t$ti 

T, CMO S -f >A-^ 1 0 3 ~ 1 0 5 h 7 

>vX^Qioi ~Ql06 ©y-hftLtC*r-r^-h*B 

[0 0 12] -JT, ^n^<D h^>> ! X^Qioi ~Q 
106 CD^- hgLK^T&y- b^WCDJtW/Lte, C 
MOS-T >A-7 1 0 3~ 1 0 5<Dy< >£ft/£LT^ 

Lit^oT, CMOS-f yn-9 1 0 3~ 

1 0 5£fltf&t"-S> h^>v 5 7.^Qioi ~Ql06 Q>f— H 
fiLdMf higW©ltW/L«. ^ 3 yA— a> 

A - * K S tl -5 tCjB D T ikfe £ tl 3 *> CD 

-fSfCte, CMOS-f>A-^103~105$iM 

& h^>^7,^Qioi ~Ql06 ©y-bfiLCMtsy 

M H z ~i&+M H z £ T £ tl A— T ^ 5 S 3$ CD A/ D 3 

[0 0 13] lfc*bt, cco^B^©ew« v «»«^ 

y/t-a >Al/-^$rfflVifeA/D3>A-^$ffittT 
[0 0 14] 

±©CMOS^>A-^$||f5f a yA— 3>A1^— 
^iC*3V^T> CMOS'f >A — 9 iCMOS'f > A — 9 

•t^mmum^mmm^tixh^ z. t*&wit?% % 

CDT&&. 

[0 0 15] Z:<D5£W<D%2<D3£Wte, >PU<t*>\fk 
J^±CDCMOS-f >A-7£Wt&^3 y/t- a>AU 



-7K::fc^T> CMOS-f>A*-^tCMOS^>A- 
7 ©ttiS £ © N tC C M O S -f y A*- 5> £ 3 n ? ^ 

^;nvi O S Mftl^iH h 5 > *? CD y -7*5 <£ H U 

-f >p B icD*m£CMos-f yn-?<Dmw.<Dmfe£K>b 

-r-5fccDT&£„ 
[0 0 16] C(D^HJ©^3»^HJicJ:§A/Da>A' 

U CMOS-f>A'-^iCMOS'f >A*-^©tIi 

<Dm\zcMos^ y^-f&mnznffi&fflffl-tzmm 
um^mmmznrc.^mvn-^ynv-5>t, ^ 
frzmi&2ft%MRm^izfoVTmmfflm^®zM'm-f 

[00172 ±mo£?i,zffii8.zntcz.o)5£w<Dmi& 

&ZSm3<D5£WlZ&tUt, CMOS-f>A'-^i, CCD 
C M O S -f >A- 7 CD*iH £ CDfflKft^ £ ttfc*Sitffi« 
^StCiD, CMOS-f >A-^^Stn-5«9St^§lJffll$ 
ft-5. cntC^O, ^3 yA-a>A°lx-^©tN»«Sit 

-r-Sn^i-^JUMOS H v > ^ ^ CD y — 7. 

*3 <fcZ>' H k-f >^C0«ffi^C MO S -f >A*— i7<D»McO 
*ffiif9feffi<*J^$tl-5fc*, CMOS-f >A-^£ 
WfiSif ^> n ^ V *)VMO S h 5 >^7> ^ ©y 

[0 0 18] 

(c*5^t, m-$.tc\$ttmTz>3ft\z\m-'<D^$:tt 

fo ^fc, C(D^HJomi~^5©IIJfi«ffiT«> 7^ 
7->aI^27f7 7' • 7 7>y>aS©A/D3>A'- 

^(cffl^e>n^^3 y/t-a>Au-7tc-pviTifiB^-r 

[0 0 19] Bill COO^B^o^l 
?3 7A-3>Al/-^^gf IiI8SEIT^-S>. 

r.cD5=-3 yn—ziynu-*?^ y-ruVx 
^tEV| N ffl©AMf 1. »¥l|)EV r ef ffl©A^« 
?2. 3g©CMOS^>A- : ?3~5, tB^«KV 
OUT «f±J^iST6< 3>x>-!tCi , C2 *5J;^CMO 
STtD^Xf 7f^e»a57f 7fSWl~SW45 
A*Sf 1, 2Wu 7f7fSWl, SW 
2^LT3>f>D-Ci (7)-S<h«^^nT^So ZL 
C0a>x>1tCi ©f|tsStt> CMOSf >A-^3©A 
^J^tS^^tlTV^o CMOS-f >A— 3 CDttiTJ 
3>x>1fC2 ^LTCMOSf >A-^4 
©A^Sffi^t^^tlTl^o CMOS-f >/N*-7 3 CO 
Affi^SBH^teX-f 7fSW3£i|-LTS^ni^ 
^)<, |BJ«fc, CMOS-f >A-7 4 COAtiiTJ^rB^iT. 
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4 ©ffl^JSmiCMO S -f >n-? 5 ©A^S^i 

fla*£ft-cv>*. CMos-r>;w5om*iSftttti 
out flflftoasft*. 

[0 0 2 0] «F^7tt«|R«ffiV DD *«i(6'r*«aS, 8 
««S*ffiVss£#lfct"**«Sjjtr. W^Qi 
~Q6 tt. CMOS-f >/\-^3~5^IM5 h5> 
v^A^^To V^y'J7.9Q\ , Qz , Q 

5 «ftffib7>^X37£LT»p5f-f *;WMOSFE 
T. h7>v7>^Q2 , Q4 , Q6 Mtl*5-f7Xh?>5> 
X^tLT0nft^l'MOSFETt$5. 

[0 0 2 1] n^Q] ~Qi4tt. X^f yfSWl ~SW 
4Si*t4h5>^^**T. Cla£© h^>>>X 
^Q7 ~Ql4(Ctt. ^D«;^CK*fcHfifii'D»; 

l~SW4©WBB*tSI»3rn*. cro*^. X-f -y^S 
Wl, SW3, SW4H fUyZmnCKfiV^ Is-*. 

JgifcS. —IS. X-f7fSW2(i i7Py^M#CK 

#p- i"<)MDMm\z*>vim £tt <o , jswvMom 

[0 0 2 2] Z<D^a -yA-P ^jfeCD^ 
a yA-P>Ak— *i^&±j£©«J&{CJta*.T, C 
MOS-f >A— 9 3 ~ 5 £Sim5«St£ftH81-f 
*^«iJffllh7>> 5 X^Qi5~Q l 7i. ai^JS^6©(±i^ 

[0 0 2 3] *SitftiJW h7>v7.^Qi5~Q 

ntLTiapft^MOSFET^ffl^f,^. Itl 
<=.©*SltfWffll h ^>vX^Qi5~Qi7«CMOS-f >/\* 
-^3~5i. *!®«J£V DD $«i^-r^«il7 tCDr B 1(C 
fiS«^nxU5. Ctl^CO«oSftiJH H5>^7.^Qi5~ 

»^n§„ net, «»m^v c «. ^©ttffit-jsux: 

*S?t«ffllh7>v7.^Qi5~Qi7©X'f -y^i^Siffl 
TS-iK^D. CMOS-f >A*-^3~5*a5n-5« 

C tbtd 0 [V] . V DD - (V t hp +a) 

*. tcfzL, V thp tt. *«E«ffllh7>^^Qi5~Q 

*J±V thp <k 0 "b+$Hc«WtjE, V DD - (V thp + 
a) CV) ttO CV) «fc0"bB<. L^MimJEV thp 
<fc 0 fcfgl^ttJE. V D DttL#Vi|lfiffiVthp 
fcii5^«JBEi&oT^-S. 
[0 0 2 4] LfedbT, fllWi^Vc = 0tLfc« 

«%fHff h 7 > >>X ? Q 1 5~Q 1 7 * >*K<» 
i&9. Z.n<Z><Dnffifflm\*7>i?Xi?Q\s~Qn : $:M 



,UCMOS-f >A— 9 3~5&ffit\&nmtmJ:£tS. 
*. Silffllfi^Vc =VJ) D - (V t hp +") CV) 

tLfti^, ««E«mh5>^X^Qi5~Qi7tt*>« 

&m vx c m o s -i > a- * 3 ~ 5 zmnz mm\t. m 

»«^V C =0 CV) (Dm&tit^TM'PTZ, -is. 

mwm^vc =v DD cv) tbfci^, mffifflfflh?> 
yn—$ 3 ~ 5 iz\tnm.^mnt^ c 

[0 0 2 5] mt>MWb7>zSX5>Qi8iil,T\tn^v 
*MO.SFET!ii«ffll^n5. COW* WW h7>5> 
X^Qi8lJMfflCMOS-f>A*-^50mf, 
lfc*SoT, £©^3 -yA-P>Al/-^©ttS?js^6 
i. ««S[«ffiVss*«»-r*««8tO|B]t:S5«SnT 
Vi-5o ^OttJ^WHh7>> ? X^Qi8©y— Mete, ^ 
B8*^CD«»m^STB**«|&$n*. C^Xr. ffi»m 
§STBI1 *:<Dm&lZI&CTto*)fflWh : 7>i?Z.?Q 
18©X< y3 L >t/&%>mTZ>Z.£lz&r), Z.<D^b >yA 
-p>AU— 2 <Dmtl&Mn-?Z>1Z.ib<D<b<F>X'$>Z>. : Z 
©aHI^STBtLXH, A-f U^iSitXP— 

^Ql8«::*>#c<»i&D. ffl^JaB 1 6 ©ttffitelMffi 

<0 . m^jS-'p 6 ©tffUCMO S -f >A— * 5 •=>©#! 
[0 0 2 6] ±^O e fc'5tC«fig^nfciW^3 yA-P 

*5il57.^>A'-< ; E-FtC^I3g|x.e.n^„ ;Wa7 
A-P>AU-^tt, SiJ«fi^V C =0 CV) tLfc« 

^f;l«€-h*iao, *jwm^v c =v DD - (v 

thp +a) CV) tLfc«^Kfitfi»««J»^-|<t 

fifSTBttD-l/^CSnS. *^c, W»^Vc 
= V DD CV) tL,fc«-&fCtt^^>;M : E— Ktfe*. 
C OX 9 >M H tt, ftijffllffi^- STB «A 

[0 0 2 7] ^^Xr, iCD^s >yA— P >AU~ ^CDil 
Si. X-fyf SWl, SW3, SW4iS*>ttI, 7. ' 

i^e>©7^p^A^*ffv 1N ^3>T f >-y-c 1 

^nTi)">7 p U >^$tlSiit)(C. CMOSOA- 

^3, 4©|Et7ty h*.-v>-fe;w^ff^£t)ns. Z 
<D j &yy°^) >?nmt. cmos-t >n—9 3~5£Bf 
^©®jf^«« I i ~ I 3 *«*iSo -©i#©i!jf^*git 
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II ~I3 «, CMOS >/t-^ 3 ~ 5 OAffl^Sf 

~5&mnzmffinffi\zte%-r%. ztz. zvmnwift 

t-FTtt. -9->yU ^fflP^C^tt^CMOSOA 
— 3" 3 ~ 5 C0W)f^«»ft I l ~ I 3^ft^i^£?)o 

[0028] ?d7^ck^d-u^jw:^ 

5i, Xl'-yf SW1, SW3, SW4*it7m X 
■1 y^SW 2 tti.Z>o Z.<DMmiZ. Xfj^ 

2*^cD**«EEv ref frziy^y-vci tciiy&stu 

«£EV re f t<D±>htf)kWii-ZftZ>. £©3 >^>1tCi 
tr»Dtp^>«l±tt, CMOS< >/\'-^ 3fCj;f5Se^ 
2 SIC, CMOS-f >A-:? 3©ffi7J#CMOS-f 

>a-^4, 5tc=toitii6$nT, t±}^^6^e.m^ 

*ffiVouT £LTiJB7j£ft3o £©1§^ V 1N ^V ref 
r lj (c^LfctH^«IEVouT **ffl*sn. V 
IN< v ref ro j fc*f*&Lfcffl;*j*ffiVouT **HJ 

#£n-g)o d©Jttfc»iPB , ]te:, CMOS-f >A-^ 3~5 
©»f£*SU i ~ I 3 Mffl&iUtts.*. &y~f, 5>Uy 

[0 0 2 9] ZCD^a y y/tU—S' <D&m&W.ffi. 

4ILTCMOS-f >A— ^ 3 ~ 5 *SKn-Slf)f^*SS I 
1 ~I 3 tt» fM«i*fV C =0 [V] <0«^tJt^T» 
4>T-5o ^CD^-&(C«. aOfilfCJSDTCMOS 

-f>A-^3~5(:faolMi 1 ~ I 3 SrMTC 

[0 0 3 0] -S, £©^3 7/1- 3 >AI/— 9<D7,^ 

Ql7*»*7«Jii:ft^T^*fc». CMOS-f >A*-^ 
3 ~ 5 ©idff^SK I i ~ I 3 «-fe?D£:&-5o C<DXfy 
AWt-Fci^, c©^ 3 yA— 3>au~ *«a> 

[0 0 3 1] 021t Z\<D^a >yA— 3>A|^— ?<DW) 

mzft?mmnffi&jK-ri®mm~c$>2>. cct, 02 a 

it&M$:*k-?c Sfc, 02B4' < HiUOTi^Vc =0 
[V] £Lfc»#ft«"E-K©*£, «*tt«l»^V 
C =VDD- (V t hp +«) CV] tLfcig«»*gft»j^ 
-^«l*tttt»m^Vc =V DD [V] £ 

3 yA— 3>AW— ^diSHTtt, CMOS-OA*— 9 
3 ~ 5 ©ftf^ttSit I i — I 3 BWfc, BtA;i*liji-^i 

»$*t.&v>. z<Dtz£>, z.<Dj-3yn—z\y/\v—9<r> 
m&mm.. cMos-f>/W3~5©i^isii 



~ I 3 I i + I 2 + I 3 

[0 0 3 2] tztzV, :fflf 3 7/t-3>Al/-^T 
tt. 0 2 K^-fcfc 5 K, fWWI^V C =0 [V] tVfz 
ii^ftfP't— Hffli^. CMOS-f >A*-*3~5©i& 
#«SiEI i ~ I 3 WmXtteZtztb, ^a-yA-3>A 
U-*©iB**«E*<**£&3. d©#&, f3»Wt- 

ft^V C =V DD - (V t hp +«) CV] iLfcfS«»* 
F ©*§-&«, »ttft«s*- FCJt^T^a 3/ 
A— a>A*u-^©ra**j«j&«8iA.&ft.&. £©«£, 
^©5 1 3y/t-n>^i/-^il aiMMet-FfcJt"* 

Tfia©*«aflET?»fp-r*. zwi&mmnmm 

-3>/tl/- ^©iMJSiiOtfa yA-3>AU- 

Vc =V DD CV] tLtzZ? > A< =t- F ©i§£tt, C 
MO S -f >A— * 3 ~ 5 ©ftf^ftiSft I i ~ I 3 ifi&t/u 

EUntteZtD-v. 3-a yn—zjy/Ws—txDm&mm 

[0 0 3 3]±aoj;5l:i)«SnfcCOf3 

^tctna, cmos-oa-^ 3~5 t«as 
*jEv D D^#t*&-r-5)*i!s 7 1 <Dr$\zmm.nm f 5 

^Ql5~Ql7* s ^^^-> *^ £*lb©«SitfWPF5 
>vX^Qi5~Qi7«, ^B8A^tt*6*n*«»m^V 
C fclEUTCMOS'f >A— ^3~5*«En*«8il*«lW 
S93n5©T, #©J;3&^£#-5££#T#-g>o 
[0 0 3 4] T^Ct)^, UWb^Vc CJfcDT, CMO 
S-f >A-^3~5©»ff*«StI i~I 3 . L,fztf-D 
T, ^©^3 >yA— 3>AU— ^O^SS|SS**(lfflI-r-5 

[0 0 3 5] ^©^3 ; yA°-a >/^l/-^(C<fcn 

«, CMOS'f>A*-^3~5i:«iIS*fiEVDD***&-r 

•s mm 7 £ ©r B i nfc*«E«fp h 5 >^ ^ q 15 

~Ql7tC=fci9. *i)ffll(i^V C CISUT, CMOS-f>A* 
-^3~5SMt5h7>y^^Q2 , Q4 , Q 
6 (nft*MOSFET*^5>'7-f;U7>^ 

x^) ©y— ^- fk >rBi©mffi*mas«JEEVDD<i; "3 

>vX^Q2 , Q4 , Q6 ©V-X- >Pb1©B£E 
[0 0 3 6] H3H Z\<D%W<DW,2<nmMT&m\Z£.Z> 

3-3 yn-ziynv-9-&7K-$m'&mx'&>%» 03ic^ 
ti^c, :o?3 7^- z\ynv— ^fcfei^Ttt, p 
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15~Qi7GOftbOt::> nft^MOSFET^b/i-S 
H5>> ? ^3'Ql9~Q2i* t ffl^6n*. Z.<DM 
£*lS©1iSft*iJffll K^>> 5 X^Qi9~Q2l«> CM 
OS'f >A-?3~5 *»«BEVss*ttl&t"**S 

5 > ? Q 19~Q2 1 <D*f— V \Z ftffftt? 9^bffl 

[0 0 3 7] nft MMOS FET^SttSffl 

F E T*»&.fc*tti2MMf| h 5 >^^Q22**ffl^ 

-So £©«-&, CCDffl^j*IPh7>v J X^Q22«. UJ2> 

if6i, «S*ffiVDD*«l&r*«iB7i©|BIC»«« 

-v\z\t. surahs tb©k£«#, tts.t>*,* mm 
stb a— ttm& zti%>* 

[0 0 3 8] d(D^3 yr\— ziynv— 9\Z&^X\$. 

JBl<Ol5i6®»i:R»**S!T»*OT, CMOS 
■f >A— ? 3 ~ 5 ©SMfs««E I i ~ I 3 *$iJ«T-5fc«6 
©$«WI#Vc Il©»l©«^tSft5„ T 

{f^V C 5:*^*iJPKv>v ! 7.i5'Qi9~Q2lCOL^VMi 
«JEV thn £U:©iJrJ£©*flE£T*. ErflME-K 

t-r**^jctt, wwm^vc =0 cv] i-r*. *■© 
-^ti^rcfc-s©-?, m.w&^mTz>, £©s52©n 

[0039] 04ii z<D%m<omz(Dmmwm\z^ 

j-b s/A— a>AU— ?£^f m&mx-h&o 141:^ 
-Ti^fC, H©^3 -;/A-a>AU— ^fC^Tfct, * 
ttffifl h 7 > ^ Q 15~ Q 1 7 fcf^^T, p^^M 
OS FET^bSSsI 1 C0«§it$i]« h5>vX^Q23~ 
Q25*«fctf&2©*i*Mfl h7>5>**Q26~Q28** 
LT^5. ::T, mi©*^ftiJffllh^>> : 7 > i5'Q23*3 
<t^2©«SS*!lffll h7>v7.^Q26»< CMOS-f> 
A-? 3 t*jH«ffiVDD*«*&t"*««{ 7 <h©HM;:SV> 

tcM^ijfc^snTt^. n§ i (ommwrn h 5 

27«, CMOS-r>A*-^4t«ag«JIVDD*^*pT'5 

*M7t©F B i{cs^(c3£?ij(c^$n> ta 1 <Dm&&m 

28«> CM.OS-f >A*-^ 5 £«jg*£EVDD*«*&f* 

«s 7 1 © m tc s v» \z m m iz mm 2 nt v »a . 

[0 0 4 0] *fc, n«*>6«l&Stl*flil»^Vc ffl 

ciffl©iMiWF 1 o*«tr;iWfp«^vc2ffl©«*«H i i 

IStbTM. WWSB^l oa>S0ffi!W3*Vcitt, 
SI 1 ©«SSSiiH h7>^ ^ Q23~Q25©^~ h f~«*& 



sn*. *fc-, wsf 1 ©«»{§*» vc2«. f& 

2 ©«StS!Hfl h => >v7.^Q26~Q28®^- 
[0 0 4 1] CI ©^3 yA— 3>AU— 37ic43V^Ttt, 

T -5 <!£(;: £9, »Sl©««EW»h7>5?X3'Q23~Q 
25*fe«^ 2 ©HoftfrJP h 5 > v7.^Q 2 6~Q28^^^ 

n*^-**ffl^T. fttt^-Ftfiwuian*. c©« 
snssi«-§-v cl ^ e fc^*iji»m^v C 2*s^{cs^sm 

#v c i*fcttttwm^v c2 *ffl^*j:tfc«ko, <st8» 

KT?ftf^S-&*«^t:tt, s&l©*8fEffl*lh7>S>X* 

^Q26~Q28*ffl^fe*^iT\ 2V*fcSfc***iS& 

[0 0 4 2] *©te©££tt» W, 1 <D^ffiBm\Z 
a yA— a>AU— ^£H8fc:«J*;£ftTtr>S©T» 1% 
B^^#B§-r^o £©SB3©£jfiJBt8f;:«fcntf. S§1©£ 
tt» Jl t H * » * C i: T? * 4 . 

[0043] loit z.<D%m^A<D^mmm\z^ 

5^3 ->A— 3>AU— ^S:^-rillK0Ta6So H 5 (Ctk 

h 1 2 * ±M 1 3 6 ttt5. NORy 

— H 1 2©-^©A^JST(Ctt^g|5^b©ftfIfflim^ST 

M^tlS. Sfc, u0NORy-M2©m*ffF 
tt. -T>A*-^1 3S^UT««ailh7>>?X^Qi7 
©y- htC^^tlTV^itfetC. tti^*Jffllh^>v 
X^Qi8©y-h(C^^nT^-5. CCT% «%<M«9 
h7>v s X^Qi7*^^$tlfc«^©©CMOS'f >A 
-^5«, tJ->^U >{fmffllZ&tt7±v h*r>± 

jirffftefrnte^CMOs^ >a— 

[0 0 4 4] C©^3 yA-3>Al^-^Ttt, ftfff^ 
NORy— h 1 2<DtHMtO— U^frtfS. 

V >tfMffl. liViJ&^ntf, CMOS OA-:? 
3, 4K*V>TSS*7t7 K*t>t;WfT^bnT 

^T, §E^7t7 >-fe;U7& i fT*t)n^j:liCMO 
S -f >A-? 5 (C««jf^*oft I 3 fimnti.^£ 5 fC7io 
TViS. t(DM<DZ:t\t%l <D-mmBm\Z£.Z>?-3 yrt 
-3>AU-?£|W111-C&-5©T> iKH^*«B§-r^)o C 

©^40i»ii;<tnii m i <D^MBmtmmu?A 

[0 0 4 5] B6(l d©5SW©SB5©HJ6»JBK:«fc* 
^3 -yA— n>AU— ?^T@8SETabS. E16(C^ 



(8) 



4#BJ¥10-065502 



■t&olZ, £©5^3 <yA— 3>AU— CMOS-f 
>A-^ 4 ©MfiCMO S -f >A*-^ 5 <D\J]i% 

f Q29, Q28^> ^7fSW5 

s«u*-rsh5>>?^iS'S^r. cmosoa* 

5 OA** : fi«JR«EVss*«l&-r*fiaB8 t© 
ffllZ, nft*MOSFET*?.S5 h^>> ? X^Q 

i$n, h5>> 5 7.^Q3ottX-1'>y^SW4COh7>> J 

©y-htg^ftT^-s. 
[0046] z.<D3-3 yrt— z\ynv— ^Ttt, ^ □ 

^M^CKflVW l/^t^St, M7fSW5!W 

>yj$ffl, M>ja»*ftfcf, CMOS-f >n—9 3, 4tC 

tC, §Bt7t7 H*t>tMifT^n)5:lriCMOS 
-f >A*-* 5 ©A*^©«EEtt«MttJEVsst&o 
T, r<OCMOS-r >A*-£ 5 I 3^Sf£tl 

CiSfgy/VJW^-^tH^ftSOT. Rig 
[0 0 4 7] ^(r. i©«W©S6©*16»lBK«k«A 

/Dn>n-^i;o^Tl«t -5. E7(l c©B6© 

-7 yai©A/Da >A*-^tCjgffl Lfc«£lc-3t,vriB 
HJT-g). E 7 iC^-r<fc5(C. I©A/D3>A- 37 

nynv-5>M&2 2, 2 3. SifS«ffi«£[sIS§2 4, 
±{44fc?y hffl7y^igiS2 5 43<fctfT{44t:*>;/ Kffl^ 
y^[sJS§2 6**UT^*. Cut, lt4h'7Hffl3 
>AU-^|hI8S2 lfcitfTliU tf>y hffl3>^I/-j' 
HJS82 2, 2 3 teSfpm§g£[HlSS 2 4 tgM&SftTH 

P>AU-^[5]gg2 2, 2 31iTfi4k'7 hffl^y^lal 
&2 6tS^nt^5. 

[0 0 4 8] ±{44 f-y hffl3>/tl/-^HB2 1 
tTF{44 \L y hfflP>AU— ^IUK2 2, 2 3iCtt, fl. 

£0882 4fcfa, ^ffl5^e>X«P«JEV re f T *5<torX«P« 
JEVrefB^DnsnSo S«PSJEV refT fa»^ 

re f B«4^t UtJWOftTffi fcf -7 h ©^ffi fc*f Jftf -5 . 



C©***IE^^IhISS2 4 fi. cn^©S2p*JEEV re{T 

V ref CO«qs«£E5S±laF»2 4*»6©a 

*P*£EV re f fa, ±{44 tfy hffl©P>Al/-^IHjg§2 
l*5<ttTFe4tf^ hffl©3>AW-^|UK2 2, 2 3 

[0 0 4 9] C;T, ±{44tfy hffln>AU-^|5I8S 
2 l*«fctTF<fc4 bfy hfflP>Al/-^[§Ig&2 2, 2 3 
tt, ^tl-ei-14 tfy hOA/D3E»*ff*:'5fc«>K. * 
J f^U^;H'MJ^b^:2 4 -1 = 1 5<i©^3>yA— 3 

•3ynv-5>mi&2 2, 2 3fa, ^stcj^DTWib/s© 

SSfcfa, ±{44 tf y hffla w^u-^ias»2 iii«fctfT 
(S41f7>ffln^U-»2 2, 2 3f;_*fl>T^gB 
^6«J&$n*7^P^A*«ffiViutt, £ttS£«J« 
T -5T^T©^3 y/t- aWtW— ^{CM^JfCATJ^ 

n, S**ffi5gfe@8S2 4*^#t*&$n5«^b^^;v 

hfflP >Ak— ^08S2 l*J«fctfT{fc4 tfy bfflP>A 
U-?\sl$&2 2, 2 3SMm 3 7^-3>/1l/- 
^iLTfa. _ha©mi~^5©*ifi^fC<t5?3 >7 

[0 0 5 0] u©A/D3>A , -^[;l5UT, A^^n 
fe7±P^A73*EEV IN fa, ±{44 h'-y b©^j&&£t* 
T{4 4k'^h ©g«© 2XT7 :/fC#f tT 8t*7 h ©^ 
-<i^JWi#DOo ~D0 7 CA/D«*Sft5. TtS. 
t>%. $&lZ9-y7T°\$, ±{44 t*-y hffl_a>y\°u-^ 
(HISS2 1 izis^x, y rt—-3yrt\s—9\z&rt7 
j- p V Xijmm V 1 N & «t yt*ip«JE V re f © A/h^Jt «e 
Sn, I2^f^7'm T{44 hfflP>AU-^ 
@K 2 2 £ teT{4 4k'yhffl3 >'A V-^m^2 2,\Z 
iJV^T. &f3yA-3>/ii/-?i;it)7tn^ 

:T, d©A/DP>A— ^{r*SliTfa, 1M©±{44 
If y hfflP>AU-^[5JK2 lfC^fLT, 2ffi©T{44 
hfy HfflP>AU-^lHl2S2 2, 2 3 fa32SfC»{^ (-f 
>^-'J-^»fP) -T4. ±{44t*^HfflP>A 
ls-?®&2 l<Dm?)m%:\Z&CX. T{44f>>hfflP 
>^l/-^IB2 2, 2 3f'tt^$rL-5*i**EEV ref 

©k^;i/^f3SAe.ns. 

[0 0 5 1] ±&4 t*>y hfflP>AU—^|5IK2 1 
©±{44 tfy h©x^ zS?)Vm?)D04 ~D07 fa, ± 
{44 t*^ h^7-y?te!gS2 5fC{&S&£tt, T{44 f-y h 
fflP>Al^-^|HIBS2 2, 2 3t5^©T{4 4 t*-7 h©^ 
-f viS'^m^DOo ~D03fa, Tfi4h'^hffl7 7f 
HI8S2 6tr#t*&Sni). cnf,©±fi4t'7hffl77f 
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(HISS 2 5©±&4 My h©T^ v^MH?jD04 ~DO 

fc8k'7 hCDx-< > ! ^;H±l^DOo ~D07 ##£ft 
3» XOEI1 7y^\2}&2 5, 2 6(DtHtl^ 

[0 0 5 2] ^f2 7ll ±m<D±{tL4\iy KfflP>A 
1/-^[hI?S2 1 < T{i4k'-y Nffla>y^-^[5]j?S2 
2, 2 3. *2P*)£«!£Ie18& 2 4 . ±&4¥y hm^y 
?@B2 5fcitfTtt4tyhffl2 6fc#LT. »lf£© 

Sflit ft* ^ a y ^fl^c K^ftl&ts^ d y 

[0 0 5 3] C©A/D3>A'-^H, ±i!iO«fiKfCia 
AT, ±fi4t7hIn>Al/-^|SK2 1, T&4H 

3g£leI8&2 7iSi^nfcifltSi3>hD-7 2 8£ 
*LTV>-5. C©Wtl3>hD-7 2 8(2, naw* 

$ n z> mmm # p s u ± a^wft^t s t b \z j& u 

y hfljn>/tu~*@»2 i&<fctrH£4fc'-y hffla> 
rtv-?m&2 2, 2 3»c«»r«it"bK:. •nut** 
STB£±&4 t*-y hfflP >n\s—9m& 2 1, ~Ri4 
bffla>A°U-^[5JS&2 2, 2 3£=fcy^D>7^ft 

±{44 h*^ hffl3 W1k-^|Hl^2 l*«fctTF(fc4ey 
hJB3>/tU-*|§|B2 2, 2 3 ©«lt*Mt£jIlR-f & 

-^@8S2 l43«fcDtTft4 hfflrJ>/N°U-^|El?S2 
2, 2 3S«flEt4f3y^-3>/^-i'd:LT. M 

i (omMWWizx.^B y n—zxynv—9t>m^t>ft 
v c ttw»^vc ffl©w»iiH ! -9tcfti&sn. ftiwm 
ns„ 

[0 0 5 4] 08tt, CCD^»*liit3>hP-72 8 CD 



Slfc>hU-7 2 8(l NORy-h3 1, 3 2. 
-f>A*-^3 3~3 5, h^>v ; 7>^Q 41 ~Q 46 i3 t tyC 
ffiirE3 6fc«t»3«J«3nTV»*. NOR^— N 3 1 fCtt 

Hfiif stb sn* itfet, few p s a* 

^>/W3 3^LTA*^tl5. NOR^- 
h 3 2 IC«$iJfflim^ STB fe«fc P S tfA* * 

ft, -f Wt— ^3 4(CttMffft#STBtfAft3tt<5. 
[0 0 5 5] h^>v 5 7.^Q4i > ' Q42«P^r^JH«IO 
SFET^^O, Cft6cOV-XttttSg«BEVDD*W 
»-rS*jBfc»«!3fftT'V»S. K5>v7.^Q43, Q44 
ttnft^MOSFETA^&O, dft<=>©V— Xtt 
*ilH*ffiVss*«*&-r*«KfcSEttSftTV»*. 
pft^MOSFETA^^S h7>> J X^Q45*5j; 
^nfY*MOSFETA^S« h7>yX^Q 
46«. CMOSTtD^X-f^f^lTM. ftfff 

ff^Vc **m*Sft**ao/-Hfc:tt» 

Q3I© KH >^h7>> 5 7.^Q45, Q46^f>S:5CM 

C, h7>v7,^Q42C0FK>^gi^$ftTV^-2)o * 
Jt. d©#ffi©/- b'fcte, h^>v7.^Q43CDHK 
ftT £ ifetC, K7>i?X^ Q44© b* V 
-f >*««St3 6*^l/T««SftT^-5. CI0iH**»E 
3>hD-7 2 8^5fflM(I^V(; H 0 1 fC^Lfe 
^3 -yA 0 -3>AI/-^©f|!iJffllff-^Vc fflCDSiJ«^9 
£{Hc*&£ft*. 
[0 0 5 6] ±SE©J8»«*3>bD-5 2 8KiJ^ 
T, NORy-t-3 l©tb*Si (Sh.7>vX^Q4i© 
f-\-\zm&-£ft. NORy-h 3 2 CDtB77 S2 IZh? 
>v 5 X^Q43(Ctt^$ftS„ *&, CCDNORy-h 3 
2©tB^S 2 «, 7tP^-T^f®-^Wf5h 
7>^^Q45©y-hfrttl&Sft*ii:t)C» -f >A 
— &3 5 ^l/TCMOS Ttn^'f 7?OffiJSI 
J«T* h5>3?^^Q46©y-hK«|&aft*. -f >A* 
-^3 4©tU^3S3 lih^>vX^Q44©y- b(C«& 
3ft&„ h5>-^7.i!7Q42©y-HtCiah7>> ! X^Q 

««En>hO — 5 2 8tt, *Wfo&>S0U&Sft*ft!WfM- 
STBtitfWfifPSCjStT. *1 iC^-f<£5££ 

[0 0 5 7] 
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311 



STB 


PS 




OMt*6— F 


H 


H 


v DD 




H 


L 


v DD 




L 


H 


V DD - (V, kp + a) 




L 


L 


0 





[0 0 5 8] ffctaS, *ifc*-r«fe'5k:, fMWi^s 

TB*VWU^©i^ (Mli{§#PSK:<fcS-r, fflfll 
(f#Vc CO^ffilSVDD CV) _b&4 
fciy H3>nv-^I3»2 l:fe«fctfT4fc4lfy 

>/■%],— 9 w& 2 i*3i^T{i4 tfy hfflp>Ai-— * 
0882 2, 2 3©*»tStt1?Dtfi:«. £©* 

©«*&*>f?lt£*l-5. £ftK:J;0, ;©A/Da>/\- 
[0 0 5 9] mHflWSTB*«D — k"^T*HW»P 

(V t hp + a) CV) £©*£, ±fi4t*7h 

ffla>/1U-^lHl8S2 l*3±trFfe4 k*7 hfflnwtl/ 
-^@8S2 2, 2 3^Mt 53-^3 yA*-:3>A U~ 

[0 0 6 0] SJffllft^STB^D-l^^TSiJIim-^P 

s#n— w*;kd«£» ttW^vc ©ttffi«o cv) 

<hfc-5. Cffl®^. ±&4 bf-y hffln>A'l/-^l@lg§2 
l*3<t^Tfi4 b*>y Kffla>A°l/-^|ElSS2 2, 2 3$ 

T»lf£U ;Ltt<=>©±<i4fc:-.y hfflP>Al/-^[H]8§2 
li5J:trFft4bfy hffl3>AU-^|g|8S2 2, 2 3(0 

JSIMtflittflfcfctfc*. ctuz&v. £©a/dp>a 
— ^©*»a«tt!fisaK:S*a, ;i©A/D3>A-^© 
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